Free serratus anterior muscle flap, classified as Mathes-Nahai type III, is a versatile and frequently preferred choice for soft tissue coverage of small to moderatesized defects owing to its reliable circulation pattern; however, some anatomic variations in the flap vascularity can result in partial flap loss. Here we present two cases with free serratus anterior muscle transfer where the distalmost portion of the flap was not perfused by the thoracodorsal pedicle. The most likely explanation seems to be the large flap size and the lack of distal interconnections between lateral thoracic artery and thoracodorsal artery branches. Our clinical experience suggests that anatomic variations of serratus anterior muscle circulation might end up with distal perfusion loss if a large flap is to be harvested.
The serratus anterior (SA) muscle flap has been classified as Mathes-Nahai type III muscle flap with two dominant vascular pedicles: the lateral thoracic artery and the branches from the thoracodorsal artery. 1 In our clinic, we use this flap as a versatile and reliable candidate for soft tissue coverage of small to moderate-sized defects throughout the body owing to its reliable circulation pattern and rather constant and invariable anatomic features, including its neurovascular pedicle, during dissection. Between 1998 and 2008, we have encountered only one total and one partial flap loses in over 180 patients.
Despite these classic descriptions and clinical experience, some anatomic variations regarding the vascular anatomy of the flap may still put part or all of the muscle flap at risk. Here we present two cases of free SA muscle transfers that we performed in 2008, in which the distal portion of the flap was not perfused by the thoracodorsal pedicle.
CASE REPORTS

Case 1
A 29-year-old male patient was diagnosed with pretibial venous stasis ulcer. Previously, he had undergone several operations, and this area had received multiple splitthickness skin grafts, but all of them had failed. The scar tissue, measuring 12 Â 10 cm, was excised, and reconstruction of the defect with a free SA muscle flap and split-thickness skin graft was planned. Four inferior slips of the left SA muscle were raised, based on the dominant SA branch of the thoracodorsal artery, and adapted to the pretibial defect. After end-to-side arterial anastomosis to the posterior tibial artery and end-to-end venous anastomosis to the comitant vein were completed, a lack of perfusion at the distalmost portion of the flap was noticed intraoperatively, which was attributed to a temporary spasm due to flap manipulation. During postoperative follow-ups, the nonperfused segment became necrotic ( Fig. 1) . Following appropriate debridement, the rest of the follow-up period was uneventful and the defect healed secondarily.
Case 2
A 16-year-old male patient diagnosed with plantar arteriovenous malformation was operated on, and the resulting 15 Â 10-cm defect after the resection was reconstructed with a free SA muscle flap. Again, the four inferior slips of the muscle were harvested, with the dominant SA branch of the thoracodorsal artery as the pedicle, and upon the completion of anastomosis, a similar lack of perfusion was observed in the distalmost segment of the flap. Due to our previous experience with this partial perfusion deficiency, this nonperfused portion was resected and the rest of the muscle flap remained viable throughout the recovery period.
DISCUSSION
The SA free muscle flap was first introduced by Buncke et al. 2 The SA muscle, extending over the lateral chest wall with multiple segments connecting the upper ribs with the scapula, receives its blood supply superiorly from the lateral thoracic artery and inferiorly from the terminal branches of the thoracodorsal artery. Owing to this vascular anatomy, it has been classified as a Mathes and Nahai type III muscle flap, and thus the lateral thoracic artery and branches from the thoracodorsal artery were identified as two dominant vascular pedicles, each of which alone, by definition, was considered sufficient for perfusion of the entire muscle. 1 Increasing clinical interest in the SA muscle has focused attention on the anatomy of the SA branches of the thoracodorsal artery and lateral thoracic artery. [3] [4] [5] Classic descriptions of the subscapular pedicle from the cadaveric series published by Hitzrot 6 in 1901 and De Garis and Swartley 7 in 1928 conclude at the division of the thoracodorsal artery into latissimus and serratus branches. More recent studies aiming to characterize the serratus muscle and its neurovascular supply for facilitating its usage as a flap showed that the lower segment of the muscle was supplied by one to three SA branches. 8, 9 Rarely, the lateral thoracic artery provides the dominant supply to the lower muscle slips. 10 Although the thoracodorsal pedicle anatomy is rather constant, the distribution of its branches to the lower muscle slips shows some variation, as described by Erdogmu and Gövsa. 4 The authors reported that the lower SA muscle exhibits seven different branching patterns. Types I to V are based on the number of serratus branches originating from thoracodorsal artery and their relation with the lateral thoracic nerve. In type VI, serratus branches of thoracodorsal artery are hypoplastic, and the vascular supply is maintained from the lateral thoracic artery. In type VII, one serratus branch runs over the long thoracic nerve without any connection to the lateral thoracic artery. Because this study was performed on cadavers, it is hard to predict the significance of these branching variations on the muscle perfusion.
In our cases, the most likely explanation for the distal perfusion problem was the presence of type VII branching pattern. Thus the serratus branch of the thoracodorsal artery did not have any connection with the lateral thoracic artery. The large size of the flaps (12 cm long in case 1, 15 cm long in case 2) should also play a role in this perfusion problem in such a way that the distalmost portions of the flaps, which are mainly nourished by the lateral thoracic artery, were not perfused due to the lack of interconnections with the serratus branch. Fortunately, in our series of over 180 free SA transfers, we did not encounter any type VI branching pattern that could jeopardize the entire flap when based on the thoracodorsal pedicle. According to our findings, if a large SA flap is to be harvested, the type VII branching pattern described by Erdogmu and Gövsa 4 should be kept in mind, where the SA branch of the thoracodorsal pedicle has no connection with the lateral thoracic artery and the distal lack of perfusion results in partial flap loss. 
